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Abstract

Infectious diseases account for nearly 15 million deaths worldwide each year, a number expected to rise with
climate change and increasing antibiotic resistance. Recent viral strains, such as severe acute respiratory
syndromecoronavirus 2(SARS-CoV-2), have added to this toll, with survivors often facing new health challenges
and vulnerability to secondary infections. Understanding the infection as a host-pathogen interaction has proven
challenging due to the complexity of microbial mutations, which can obscure early diagnosis. Traditional methods
rely on symptoms and blood tests, which may not capture evolving infection dynamics. High-throughput
techniques and omics data now allow for a systems approach to infectious disease research, aiding in the
identification of potential drug targets. This chapter examines molecular interactions in infections, exploring
optimization, dynamics, game theory, and machine learning to model these interactions and predict disease
patterns. It also highlights the discovery of treatable host traits and biomolecules as therapeutic targets.
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